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A.hstract~New and unequivocal priority of symmetry elements has been proposed which is based 
on the property of dimenslonaUty. This ieads immediateJy to the novel tree of the symmetry groulm. 
The problem of hierarchy of the symmetry groups had been discussed extensively [1] but not a 
single classification has so far been accepted universally. Several versions were proposed for the 
symmetry group tree which were based on different principles; see, for example, [2-4]. 
Herein I would like to propose a classification of the symmetry elements according to their 
fundamental geometric property, dimensionality. This entails, as a consequence, a new form of 
the tree of the symmetry groups. 
Symmetry elements can be ranged unambiguously in the natural order of increasing dimen- 
sionality of their geometric images as follows (indices in brackets): 
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Figure 1. The three-dlmenslonal geometric image of a mirror-rotating axis as a 
symmetry dement. 
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The rotation axis of the first order, which is equivalent to the identity operation C1 = E, is not 
included in this classification. Its index can be considered as being less than (0). The three- 
dimensional nature of a mirror axes S2n is illustrated in Figure 1, from which it is clear that the 
geometric image of this element includes both an arc of circumference and a straight line in the 
orthogonal plane. 
One can propose the following order of the symmetry groups according to the presence of 
symmetry elements in the order of decreasing priority: 
Kh > Ih > Oh > Td > $2. > Dnh > Dnd > Cnv 
> Cnh > C, > I > O > T > Da > Cn > Ci > C1 
Internal sub-hierarchy is obviosly determined by the multiplicity and number of rotating axes. 
All chiral groups form a compact region in the lower part of the hierarchy with a single break due 
to the group Ci. It  is natural because chirality means the absence of any mirror axes, including 
$1 = ~ and $2 = i, that is, of symmetry elements of dimensionalities (0), (2), (3) together. In 
Figure 2, the classification proposed is presented in the form of a tree. 
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Figure 2. The symmetry group tree in the 'flow-chart' form. Starting from the initial 
point, one should move to the right ("yes") or to the left ("no") on each step if the 
symmetry elemont corresponding to the bracketed index is present or absent in the 
point group, see [5]. 
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